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&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Military ProASIC3/EL Ordering Information

A3P1000 - 1 FG G 144 Y M

I— Application (Temperature Range)
M = Military (—55°C to 125°C Junction Temperature)

Security Feature ——er
Y = Device Includes License to Implement IP Based on the D PA
Cryptography Research, Inc. (CRI) Patent Portfolio Ve PR

Package Lead Count

L— Lead-Free Packaging
Blank = Standard Packaging
G = RoHS-Compliant (Green) Packaging

— Package Type
VQ = Very Thin Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)
PQ = Plastic Quad Flat Pack (0.5 mm pitch)

L Speed Grade

Blank = Standard
1 = 15% Faster than Standard
2 = 25% Faster than Standard

Note: Speed Grade —2 is available only for A3P1000 device in FG256 and FG484 packages
— Part Number
Military ProASIC3/EL Devices
A3P250 = 250,000 System Gates
A3PE600L= 600,000 System Gates
A3P1000 = 1,000,000 System Gates
A3PE3000L= 3,000,000 System Gates

Military ProASIC3/EL Devices with ARM Cortex-M1
M1A3P1000 = 1,000,000 System Gates
M1A3PE3000L = 3,000,000 System Gates

Temperature Grade Offerings

Package A3P250 A3PEG00OL A3P1000 A3PE3000L
ARM Cortex-M1 Devices M1A3P1000 M1A3PE3000L
vQ100 M - - -
PQ208 - - M -
FG144 - - M -
FG256 - - M -
FG484 - M M M
FG896 - - - M

Note: M = Military temperature range: —55°C to 125°C junction temperature

Revision 5 1]




&S Microsemi

Military ProASIC3/EL DC and Switching Characteristics

Combinatorial Cells Contribution—P¢_cgp |
PccewL = Ne-cerl™ 0 /2 PACT * Fek
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.

o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-23 on
page 2-17.

FcLk is the global clock signal frequency.
Routing Net Contribution—Pyet
PneT = (Ns.ceLL + Necer) * Otq /2% PAC8 * Fo i
Ns.ceLL is the number of VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.

o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-23 on
page 2-17.
FcLk is the global clock signal frequency.
I/0 Input Buffer Contribution—P\pyts
PinpuTs = NinpuTs * Q2 /2% PACY * Fe
NinpuTs is the number of I/O input buffers used in the design.
0., is the 1/0 buffer toggle rate—guidelines are provided in Table 2-23 on page 2-17.
FcLk is the global clock signal frequency.
I/0 Output Buffer Contribution—Poy1pyTs
Poutputs = Noutputs * 02/ 2 * B4 * PAC10 * Fei«
NoutpuTs is the number of I/O output buffers used in the design.
0., is the 1/0O buffer toggle rate—guidelines are provided in Table 2-23 on page 2-17.
B4 is the 1/0 buffer enable rate—guidelines are provided in Table 2-24 on page 2-17.
FcLk is the global clock signal frequency.
RAM Contribution—P yeyory
Pvemory = PAC11 * Np ocks * Freap-cLock * B2 * Paciz * NaLock * FwriTe-cLock * B3
NgLocks is the number of RAM blocks used in the design.
FreaDp-cLock is the memory read clock frequency.
[, is the RAM enable rate for read operations.
FwriTE-cLOCK IS the memory write clock frequency.
[35 is the RAM enable rate for write operations—guidelines are provided in Table 2-24 on
page 2-17.
PLL Contribution—Ppy
PpLL = PDC4 + PAC13 * Fc kouT
FcLkouT is the output clock frequency.

1. If a PLL is used to generate more than one output clock, include each output clock in the formula by adding its corresponding
contribution (Pac13™ FcrkouT Product) to the total PLL contribution.
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Military ProASIC3/EL Low Power Flash FPGAs

Table 2-54+ 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 625005112 | 045 | 6.37 [ 529|291 | 2.70 | 8.83 7.75 ns
-1 054 | 532|004 |095| 039 | 542 (450|247 | 230 | 7.51 6.59 ns
6 mA Std. 063 | 525005112 | 045 | 535 (458 | 3.28 | 3.34 | 7.81 7.04 ns
-1 054 | 447 | 0.04 1095 | 039 | 455 (390|279 | 285 | 6.65 5.99 ns
8 mA Std. 063 | 525| 005|112 | 045 | 535|458 | 3.28 | 3.34 ( 7.81 7.04 ns
-1 054 | 447 | 0.04 (095 | 039 | 455 (390|279 | 285 | 6.65 5.99 ns
12 mA Std. 063 | 450 | 0.05(112| 045 | 459 405 | 3.53 | 3.76 | 7.05 6.51 ns
-1 054 | 383|004 ]095| 039 |390 (345 | 3.00 | 3.20 | 5.99 5.54 ns
16 mA Std. 063 | 427 | 005|112 | 045 | 435|393 | 3.58 | 3.86 | 6.81 6.39 ns
-1 054 | 363|004 ]095| 039 |3.70 3.34|3.05|329| 579 5.43 ns
24 mA Std. 063 | 414|005 (112 | 045 | 422 | 3.97 | 3.65 | 4.27 | 6.68 6.43 ns
-1 054 | 353|004 (095| 039 |359 (338310 ]| 3.63 | 5.68 5.47 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

Table 2-55+ 3.3V LVTTL/ 3.3V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 355| 005112 | 045 | 3.62 279|291 | 287 | 6.07 5.25 ns
-1 054 | 302004095 039 |3.08 (237|248 | 244 | 5.17 4.46 ns
6 mA Std. 063 | 295| 005112 | 045 | 3.00 [ 225 | 3.28 | 3.52 | 5.46 4.71 ns
-1 054 | 2511004 ]095| 039 | 255 (191|279 | 3.00 | 4.65 4.01 ns
8 mA Std. 063 | 295 | 005112 | 045 | 3.00 [ 225 | 3.28 | 3.52 | 5.46 4.71 ns
-1 054 | 2511004 ]095| 039 | 255 (191|279 | 3.00 | 4.65 4.01 ns
12 mA Std. 063 [ 264 | 005|112 | 045 | 268 | 1.99 | 3.53 | 3.94 [ 5.14 4.45 ns
—1 054 | 224 | 0.04 (095 | 039 | 228 | 1.70 | 3.00 | 3.35 [ 4.38 3.79 ns
16 mA Std. 063 | 258 | 005112 | 045 | 263 [ 1.95| 3.59 | 4.05 [ 5.09 4.41 ns
—1 054 | 220 0.04]095| 039 | 224 (166 | 3.05 | 3.44 | 4.33 3.75 ns
24 mA Std. 063 | 261005112 | 045 | 2.66 | 1.89 | 3.66 | 4.46 | 5.12 4.35 ns
-1 054 | 2221004 ]095| 039 | 226|161 ] 3.11 | 3.80 | 4.35 3.70 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Military ProASIC3/EL Low Power Flash FPGAs

3.3 VLVCMOS Wide Range

Table 2-58 « Minimum and Maximum DC Input and Output Levels

Applicable to Pro I/O Banks for A3PE600L and A3PE3000L Only

3.3V Equiv.

LVCMOS Software

Wide Range | Default VIL VIH VOL VOH [IOL|IOH| I0SL | IOSH |uL? [1IH3
Drive

Drive Strength| Min. | Max. | Min. | Max. | Max. Min. Max. | Max.

Strength Option! | Vv v v v v v pA| pA | mA* | mA? [pAS|pAS

100 pA 2mA -0.3 0.8 2 3.6 0.2 [VCCI-0.2|100{100| 25 27 15| 15

100 pA 4 mA -0.3 0.8 2 3.6 0.2 [VCCI-0.2|100{100| 25 27 15| 15

100 pA 6 mA -0.3 0.8 2 3.6 0.2 [VCCI-0.2|100{100| 51 54 15| 15

100 pA 12mA | -0.3 0.8 2 3.6 0.2 ([VCCI-0.2/100{100| 103 109 | 15| 15

100 pA 16 mA | -0.3 0.8 2 3.6 0.2 [VCCI-0.2|100{100| 132 127 | 15| 15

100 pA 24mA | -0.3 0.8 2 3.6 0.2 [VCCI-0.2|100{100| 268 181 15| 15

Notes:

1.

2.
3.

4.
5.
6.

Note that 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will not operate at the
equivalent software default drive strength. These values are for normal ranges only.

1) is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
1,y is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

Currents are measured at 125°C junction temperature.
All LVYMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-A specification.
Software default selection highlighted in gray.

Table 2-59 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/0 Banks

3.3V LVCMOS | Equiv.
Wide Range Software VIL VIH VOL VOH IOL [IOH| 10SL | 10SH [lIL2|IIH3

Default

Drive

Strength | Min. | Max. | Min. | Max. | Max. Min. Max. | Max.
Drive Strength | Option’ v ' v ' v ' pA | pA | mA* | mA* |pAS|pAS
100 pA 2mA -03 | 0.8 2 36 | 0.2 [VCCI-0.2|100(100| 25 27 15| 15
100 pA 4 mA -03 | 0.8 2 36 | 0.2 [VCCI-0.2|100(100| 25 27 15| 15
100 pA 6 mA -03 | 0.8 2 36 | 0.2 [VCCI-0.2|100(100| 51 54 15| 15
100 pA 8 mA -03 | 0.8 2 36 | 0.2 [VCCI-0.2|100(100| 51 54 15| 15
100 pA 12 mA -0.3 | 0.8 2 36 | 0.2 [ VCCI-0.2 |100|100| 103 109 | 15| 15
100 pA 16 mA -03 | 0.8 2 36 | 0.2 [VCCI-0.2|100(100| 132 127 | 15| 15
Notes:

1.

2.
3.

Sk

Note that 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will NOT operate at
the equivalent software default drive strength. These values are for Normal Ranges ONLY.

1, is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

1,y is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

Currents are measured at 125°C junction temperature.
All LVMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-A specification.
Software default selection highlighted in gray.
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&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 2.5V applications.

Table 2-70 + Minimum and Maximum DC Input and Output Levels
Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only

2.5V LVCMOS VL VIH VOL | VOH |lo |lon| losL losh W' |lw?

Min. Max. Min. Max. Max. Min. Max. Max.
Drive Strength ', Y, ', ', ', V |mA|mA| mA3 mA3  |pA?%|pA?
4 mA -03 | 07 1.7 3.6 0.7 1.7 | 4| 4 16 18 15|15
8 mA -03 | 07 1.7 3.6 0.7 1.7 8 32 37 15 | 15
12 mA -03 | 07 1.7 3.6 0.7 1.7 |12]12 65 74 15 | 15
16 mA -03 | 07 1.7 3.6 0.7 1.7 |16 16 83 87 15 | 15
24 mA -03 | 07 1.7 3.6 0.7 1.7 |24 |24 169 124 15|15
Notes:

1. 1y is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

2. |y is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is

larger when operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.

4. Currents are measured at 125°C junction temperature.

5. Software default selection highlighted in gray.

Table 2-71 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

2.5V LVCMOS VIL VIH VOL | VOH [lo. [lon| losL losh |t |2

Min. Max. Min. Max. Max. Min. Max. Max.
Drive Strength ', Y, ', ', ', V |mA|mA| mA3 mA3  |pA?%|pA?
2 mA -03 | 07 1.7 2.7 0.7 17 |2 ]2 16 18 15 | 15
4 mA -03 | 07 1.7 2.7 0.7 17 | 4|4 16 18 15 | 15
6 mA 03 | 07 1.7 2.7 0.7 17 | 6|6 32 37 15 | 15
8 mA -03 | 07 1.7 27 0.7 17 | 8|8 32 37 15|15
12 mA -03 | 07 1.7 27 0.7 1.7 1212 65 74 15|15
16 mA -03 | 07 1.7 27 0.7 1.7 |16 |16 83 87 15|15
24 mA -03 | 07 1.7 2.7 0.7 17 |24|24 169 124 15 | 15
Notes:

1. 1y is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

2. Iy is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is

larger when operating outside recommended ranges
3. Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 125°C junction temperature.

A

5. Software default selection highlighted in gray.
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Military ProASIC3/EL DC and Switching Characteristics

Table 2-88

1.5 V DC Core Voltage

1.8 VLVCMOS Low Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI =1.7V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tey |teys [teout | tzu | tzn | tiz | thz | tzs | tzws | Units
2mA Std. 061 |9.02 (004|169 (252 040 |9.17|7.57 (261 1.01| 10.63 [ 9.04 ns
-1 052 | 7.68 003|144 (214 | 034 |7.80|6.44(222)|0.86| 9.04 | 7.69 ns
4 mA Std. 061 | 741|004 |169 (252 040 |7.52|6.36|3.07|256| 899 [ 7.83 ns
-1 052 [6.30 |0.03|1.44 (214 | 034 | 6.40 | 541 (262|218 | 7.64 | 6.66 ns
6 mA Std. 0.61 |6.26 |0.04 | 169|252 040 |6.35|553(3.38|3.14| 7.82 | 7.00 ns
-1 052 [ 533 (003|144 (214 | 034 |540|4.71 (288|267 | 6.65 [ 595 ns
8 mA Std. 0.61 |5.88(0.04| 169|252 040 596|537 |345(330| 742 | 6.83 ns
-1 0.52 | 5.00 [0.03| 144|214 | 0.34 | 507|457 (294 |281| 6.32 | 5.81 ns
12 mA Std. 0.61 | 5.76 |0.04 | 169|252 | 040 | 585|538 (355|3.88| 7.31 | 6.84 ns
-1 052 | 490 (003|144 (214 | 034 | 497|457 (3.02]|3.30| 6.22 | 5.82 ns
16 mA Std. 0.61 |5.76 |0.04 | 169|252 | 040 | 585|538 (355|3.88| 7.31 | 6.84 ns
-1 052 [ 490 (003|144 (214 | 034 | 497|457 (3.02]|3.30| 6.22 | 5.82 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-89 + 1.8 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI =1.7 V
Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only
Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tz | thz | tzis | tzus | Units
2mA Std. 0.61 |4.01(0.04 169|252 040 |4.06|3.94(260|1.03| 552 | 540 ns
-1 052 | 341 (003|144 (214 | 034 |3.45|3.35(221|0.88| 470 | 4.60 ns
4 mA Std. 0.61 | 3.22 (004|169 |252| 040 |3.26|2.89 |3.07|265| 472 | 4.36 ns
-1 052 | 274 (0.03| 144|214 | 034 | 277 |2.46 | 2.61|226| 4.02 | 3.71 ns
6 mA Std. 061 | 274|004 169|252 040 | 277|238 (338|323 | 423 | 3.84 ns
-1 052 [ 233 (003|144 (214 | 034 |2.36|2.02(288|275| 3.60 | 3.27 ns
8 mA Std. 061 | 2.65|0.04|169 (252 040 | 268|228 (345|340 | 4.14 | 3.75 ns
-1 052 | 226 (003|144 (214 | 034 | 228|194 (293|289 | 3.52 | 3.19 ns
12 mA Std. 0.61 | 2.64|0.04 | 169|252 040 [2.66|2.16|3.55(4.01| 413 | 3.63 ns
-1 052 |224(0.03|144 214 0.34 (226 | 1.84 | 3.02 | 3.41| 3.51 | 3.08 ns
16 mA Std. 061 | 264 |0.04|169|252| 040 | 266|216 |3.55|4.01| 4.13 | 3.63 ns
-1 052 [ 224 (003|144 (214 | 034 |2.26|1.84(3.02|3.41| 3.51 | 3.08 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Military ProASIC3/EL DC and Switching Characteristics

Table 2-96 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/O Banks

1L§/Sc\llvlos VIL VIH VoL VOH lo llon!| lost | losu |h'|lm
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength| V v v v v v mA|mA| mA3 | mA3 [pA%|uat
2 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI| 0.75*VCCI| 2 | 2 | 13 16 | 15|15
4 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 1.575 [ 0.25*VCCI| 0.75*VCCI| 4 | 4 | 25 33 |15 15
Notes:

1. 1, is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

2. |y is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 125°C junction temperature.
5. Software default selection highlighted in gray.

A

R to VCCI for t » / t / ty g

. R=1k
Test Point R to GND fort,,/t,,/t
Test Point © Otz fzn 7 izHs

Datapath T 5 pF Enable Path T 5 pF for tyy / tyus / t7 / ty s

5 pFfortyz/t 2

Figure 2-11 « AC Loading

Table 2-97 = AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CLoap (pPF)
0 1.5 0.75 - 5
Note:  *Measuring point = Vy,;, See Table 2-29 on page 2-25 for a complete table of trip points.
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HSTL Class |

High-Speed Transceiver Logic is a general-purpose high-speed 1.5V bus standard (EIA/JESD8-6).
Military ProASIC3E devices support Class I. This provides a differential amplifier input buffer and a push-
pull output buffer.

Table 2-136 « Minimum and Maximum DC Input and Output Levels

HSTL Class | VIL VIH VoL Vou loL|lon| lost | losu [’ [w?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength ', Y, \Y; \Y; ' ' mA|mA| mA® | mA? [pA?d|pAt
8 mA —0.3 [VREF - 0.1|VREF +0.1| 3.6 04 [ vcci-04|8[8] 32 39 15| 15
Notes:

1. 1, is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.

2. llyis the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

3. Currents are measured at 100°C junction temperature and maximum voltage.

4. Currents are measured at 125°C junction temperature.

HSTL
Class |

Test Point

VT

50

Tzo pF

Figure 2-19 « AC Loading

Table 2-137 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring Point*

Input Low (V) Input High (V) V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
VREF — 0.1 VREF + 0.1 0.75 0.75 0.75 20
Note:  *Measuring point = Vy;,. See Table 2-29 on page 2-25 for a complete table of trip points.

Timing Characteristics
Table 2-138 « HSTL Class |

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V,

Worst-Case VCCI=1.4V, VREF =0.75V

Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only
Speed
Grade tbout tpp toin tey | teour tzL tzn | tiz | thz | tzis | tzns | Units
Std. 0.80 3.15 0.05 2.76 0.52 3.20 3.1 - - 5.41 5.32 ns
-1 0.68 2.68 0.05 2.34 0.44 2.73 2.65 - - 4.60 452 ns
Note:

For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Military ProASIC3/EL Low Power Flash FPGAs

Timing Characteristics
1.2 V DC Core Voltage

Table 2-162 - LVDS

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed Grade tDOUT tDP tDlN tPY Units
Std. 0.80 1.87 0.05 2.48 ns
-1 0.68 1.59 0.05 2.1 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

1.5 V DC Core Voltage

Table 2-163 - LVDS

Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI = 2.3 V

Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed Grade tDOUT tDP tDlN tPY Units
Std. 0.61 1.75 0.04 2.18 ns
-1 0.52 1.48 0.03 1.86 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-164 « LVDS

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23V
Applicable to Advanced 1/0 Banks for A3P250 and A3P1000 Only

Speed Grade tDOUT tDP tDlN tPY Units
Std. 0.63 2.07 0.05 1.82 ns
-1 0.54 1.76 0.04 1.55 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

Revision 5
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Timing Characteristics

Table 2-178 » Output Enable Register Propagation Delays
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 | Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.62]0.72| ns
toesuD Data Setup Time for the Output Enable Register 0.43(0.51| ns
toEHD Data Hold Time for the Output Enable Register 0.00{0.00| ns
toEsUE Enable Setup Time for the Output Enable Register 0.60(0.71| ns
toEHE Enable Hold Time for the Output Enable Register 0.000.00| ns
toecLR2Q Asynchronous Clear-to-Q of the Output Enable Register 0.92]1.08| ns
toepre2q | Asynchronous Preset-to-Q of the Output Enable Register 0.9211.08| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00(0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0.31]0.36| ns
toerempre | Asynchronous Preset Removal Time for the Output Enable Register 0.00|0.00| ns
toerecpre | Asynchronous Preset Recovery Time for the Output Enable Register 0.3110.36| ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19(0.22| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0191022 ns
toeckmpwh | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.31(0.36 | ns
toeckmpwL | Clock Minimum Pulse Width LOW for the Output Enable Register 0.28]0.32| ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-179 - Output Enable Register Propagation Delays

Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L
Parameter Description -1 | Std. | Units
toecLka Clock-to-Q of the Output Enable Register 047055 ns
toesup Data Setup Time for the Output Enable Register 0.33(0.39( ns
toeHD Data Hold Time for the Output Enable Register 0.00(0.00| ns
toEsuE Enable Setup Time for the Output Enable Register 0.46 (054 ns
toeHE Enable Hold Time for the Output Enable Register 0.00(0.00| ns
toecLr2Q Asynchronous Clear-to-Q of the Output Enable Register 0.70(0.83| ns
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register 0.7010.83| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00(0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0241028 | ns
toerempre | Asynchronous Preset Removal Time for the Output Enable Register 0.00(0.00| ns
toerecpre | Asynchronous Preset Recovery Time for the Output Enable Register 0.2410.28 | ns
toEwCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19(0.22| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.1910.22( ns
toeckmpwh | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.31(0.36 | ns
toeckmpwL | Clock Minimum Pulse Width LOW for the Output Enable Register 0.28(0.32| ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Military ProASIC3/EL Low Power Flash FPGAs
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Figure 2-34 « Input DDR Timing Diagram

Timing Characteristics

Table 2-182 « Input DDR Propagation Delays

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 Std. | Units
tbDRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.38 | 0.45 ns
tpoRrRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.54 | 0.63 ns
tDDRISUD1 Data Setup for Input DDR (fall) 0.39 | 0.46 ns
tbDRISUD2 Data Setup for Input DDR (rise) 0.34 | 0.40 ns
{DDRIHD1 Data Hold for Input DDR (fall) 0.00 | 0.00 ns
{DDRIHD2 Data Hold for Input DDR (rise) 0.00 | 0.00 ns
tDDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.64 | 0.75 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.79 | 0.93 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.31 | 0.36 ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.19 | 0.22 ns
{DDRICKMPWH Clock Minimum Pulse Width HIGH for Input DDR 0.31 | 0.36 ns
{DDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.28 | 0.32 ns
FobRiIMAX Maximum Frequency for Input DDR 160 [ 160 [ MHz
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Military ProASIC3/EL Low Power Flash FPGAs

Table 2-187 » Output DDR Propagation Delays

Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L

Parameter Description -1 Std. | Units
thprROCLKQ Clock-to-Out of DDR for Output DDR 0.74 | 0.87 ns
tDDRISUD1 Data_F Data Setup for Output DDR 0.40 | 0.47 ns
tbDROSUD?2 Data_R Data Setup for Output DDR 0.40 | 0.47 ns
tDDROHD1 Data_F Data Hold for Output DDR 0.00 | 0.00 ns
{DDROHD2 Data_R Data Hold for Output DDR 0.00 | 0.00 ns
tbbrOCLR2Q Asynchronous Clear-to-Out for Output DDR 0.85 | 1.00 ns
{DDROREMCLR Asynchronous Clear Removal Time for Output DDR 0.00 | 0.00 ns
{DDRORECCLR Asynchronous Clear Recovery Time for Output DDR 0.24 | 0.28 ns
tbDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.19 | 0.22 ns
tDDROCKMPWH Clock Minimum Pulse Width HIGH for the Output DDR 0.31 | 0.36 ns
{DDROCKMPWL Clock Minimum Pulse Width LOW for the Output DDR 0.28 | 0.32 ns
FobrROMAX Maximum Frequency for the Output DDR 250 | 250 | MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-188 » Output DDR Propagation Delays

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V for A3P250 and A3P1000

Parameter Description -1 Std. | Units
thprROCLKQ Clock-to-Out of DDR for Output DDR 0.84 | 0.99 ns
tDDRISUD1 Data_F Data Setup for Output DDR 0.46 | 0.54 ns
tbDROSUD?2 Data_R Data Setup for Output DDR 0.46 | 0.54 ns
tDDROHD1 Data_F Data Hold for Output DDR 0.00 | 0.00 ns
{DDROHD2 Data_R Data Hold for Output DDR 0.00 | 0.00 ns
tbbrROCLR2Q Asynchronous Clear-to-Out for Output DDR 0.96 | 1.13 ns
{DDROREMCLR Asynchronous Clear Removal Time for Output DDR 0.00 | 0.00 ns
{DDRORECCLR Asynchronous Clear Recovery Time for Output DDR 0.27 | 0.31 ns
tDDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.25 ] 0.30 ns
tbDROCKMPWH Clock Minimum Pulse Width HIGH for the Output DDR 0.41 | 0.48 ns
{DDROCKMPWL Clock Minimum Pulse Width LOW for the Output DDR 0.37 | 0.43 ns
FobrROMAX Maximum Frequency for the Output DDR 309 | 263 | MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Note: This is the bottom view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/products/fpga-soc/solutions.
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Package Pin Assignments

FG256 FG256 FG256

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
A1 GND c7 I025RSB0 E13 GBC2/1080PDB1
A2 GAAO0/IO00RSBO C8 IO36RSBO E14 I083PPB1
A3 GAA1/I001RSBO C9 I042RSB0 E15 1086PPB1
A4 GABO0/IO02RSB0 C10 I049RSB0 E16 1087PDB1
A5 I016RSBO0 Cc1 IO56RSB0 F1 10217NDB3
A6 I022RSB0 C12 GBCO0/I072RSB0 F2 10218NDB3
A7 I028RSB0 C13 I062RSB0 F3 10216PDB3
A8 IO35RSB0 C14 VMVO0 F4 10216NDB3
A9 I045RSB0 C15 I078NDB1 F5 VCCIB3
A10 IO50RSB0O C16 I081NDB1 F6 GND
A1 IO55RSB0 D1 10222NDB3 F7 VCC
A12 I061RSBO D2 10222PDB3 F8 VCC
A13 GBB1/I075RSB0 D3 GAC2/10223PDB3 F9 VCC
A14 GBAO0/IO76RSB0O D4 10223NDB3 F10 VCC
A15 GBA1/I077RSB0O D5 GNDQ F11 GND
A16 GND D6 I023RSB0 F12 VCCIB1
B1 GAB2/10224PDB3 D7 I029RSB0 F13 I083NPB1
B2 GAA2/10225PDB3 D8 IO33RSB0 F14 I086NPB1
B3 GNDQ D9 I046RSB0 F15 I090PPB1
B4 GAB1/IO03RSB0O D10 I052RSB0 F16 I087NDB1
B5 I017RSBO D11 IO60RSBO G1 10210PSB3
B6 I021RSBO D12 GNDQ G2 10213NDB3
B7 I027RSB0 D13 IO80NDBH1 G3 10213PDB3
B8 I034RSB0 D14 GBB2/I079PDB1 G4 GFC1/I0209PPB3
B9 I044RSB0 D15 IO79NDB1 G5 VCCIB3
B10 I051RSBO0 D16 IO82NSB1 G6 VCC
B11 I057RSB0 E1 10217PDB3 G7 GND
B12 GBC1/I073RSB0 E2 10218PDB3 G8 GND
B13 GBB0/I0O74RSB0O E3 10221NDB3 G9 GND
B14 I071RSBO E4 10221PDB3 G10 GND
B15 GBA2/I078PDB1 E5 VMVO0 G11 VCC
B16 I081PDB1 E6 VCCIBO G12 VCCIB1
C1 10224NDB3 E7 VCCIBO G13 GCC1/I091PPB1
C2 [0225NDB3 E8 IO38RSB0O G14 IO90NPB1
C3 VMV3 E9 I047RSB0 G15 1088PDB1
C4 I011RSBO E10 VCCIBO G16 I088NDB1
C5 GACO0/I004RSB0O E11 VCCIBO H1 GFBO0/IO208NPB3
C6 GAC1/I005RSB0 E12 VMV1 H2 GFA0/I0207NDB3
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Package Pin Assignments

FG256

Pin Number | A3P1000 Function
R5 I0168RSB2
R6 I0163RSB2
R7 I0157RSB2
R8 I0149RSB2
R9 I0143RSB2
R10 I0138RSB2
R11 I0131RSB2
R12 I0125RSB2
R13 GDB2/I0115RSB2
R14 TDI
R15 GNDQ
R16 TDO
T1 GND
T2 I0183RSB2
T3 GEB2/I0186RSB2
T4 I0172RSB2
T5 I0170RSB2
T6 I0164RSB2
T7 I0158RSB2
T8 I0153RSB2
T9 I0142RSB2
T10 I0135RSB2
T11 I0130RSB2
T12 GDC2/10116RSB2
T13 I0120RSB2
T14 GDAZ2/10114RSB2
T15 TMS
T16 GND
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Package Pin Assignments

FG484 FG484 FG484
Pin Pin Pin
Number | A3PE600L Function Number | A3PE600L Function Number | A3PE600L Function
A1 GND B14 NC D5 GAAO0/IO00NDBOVO
A2 GND B15 NC D6 GAA1/1000PDB0OVO
A3 VCCIBO B16 IO30NDB1V1 D7 GABO0/IO01NDBOVO
A4 IO06NDBOV1 B17 I030PDB1V1 D8 I005PDB0OVO
A5 I006PDBOV1 B18 1032PDB1V1 D9 I010PDBOV1
A6 IO08NDBOV1 B19 NC D10 1012PDB0OV2
A7 I008PDBOV1 B20 NC D11 I016NDB0OV2
A8 1011PDBOV1 B21 VCCIB2 D12 I023NDB1V0
A9 I017PDB0OV2 B22 GND D13 1023PDB1V0
A10 I018NDBO0OV2 C1 VCCIB7 D14 I028NDB1V1
A11 I018PDB0OV2 C2 NC D15 1028PDB1V1
A12 1022PDB1V0 C3 NC D16 GBB1/1034PDB1V1
A13 1026PDB1V0 Cc4 NC D17 GBAO/IO35NDB1V1
A14 I0O29NDB1V1 C5 GND D18 GBA1/1035PDB1V1
A15 I029PDB1V1 C6 I004NDBOVO D19 GND
A16 IO31NDB1V1 Cc7 1004PDBO0OVO D20 NC
A17 I031PDB1V1 C8 VCC D21 NC
A18 I032NDB1V1 C9 VCC D22 NC
A19 NC Cc10 I014NDBOV2 E1 NC
A20 VCCIB1 c1 I019NDBOV2 E2 NC
A21 GND C12 NC E3 GND
A22 GND C13 NC E4 GAB2/10133PDB7V1
B1 GND C14 VCC E5 GAA2/10134PDB7V1
B2 VCCIB7 C15 VCC E6 GNDQ
B3 NC C16 NC E7 GAB1/1001PDB0OV0
B4 IO03NDBOVO c17 NC ES8 IO05NDBOVO
B5 I003PDBO0OVO c18 GND E9 IO10NDBOV1
B6 IO07NDBOV1 C19 NC E10 I012NDB0OV2
B7 I007PDBOV1 C20 NC E11 I016PDB0OV2
B8 I011NDBOV1 C21 NC E12 IO20NDB1V0
B9 I017NDBOV2 C22 VCCIB2 E13 I024NDB1V0
B10 I014PDB0OV2 D1 NC E14 1024PDB1V0
B11 I019PDBO0OV2 D2 NC E15 GBC1/I033PDB1V1
B12 I022NDB1V0 D3 NC E16 GBB0/I0O34NDB1V1
B13 I026NDB1V0 D4 GND E17 GNDQ
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FG484 FG484 FG484

Pin Pin Pin

Number A3P1000 Function Number A3P1000 Function Number A3P1000 Function
A1 GND B14 IO58RSB0 D5 GAAO0/IO00RSB0O
A2 GND B15 IO63RSB0 D6 GAA1/I001RSBO
A3 VCCIBO B16 I066RSB0 D7 GABO/IO02RSB0
A4 IO07RSBO B17 IO68RSB0 D8 I016RSB0
A5 IO09RSBO B18 IO70RSBO D9 I022RSB0
AB I013RSB0O B19 NC D10 I028RSB0
A7 I018RSB0O B20 NC D11 IO35RSB0
A8 I020RSB0O B21 VCCIB1 D12 I045RSB0
A9 I026RSB0 B22 GND D13 IO50RSB0
A10 I032RSB0O C1 VCCIB3 D14 IO55RSB0
A11 I040RSB0O C2 10220PDB3 D15 I061RSB0O
A12 I041RSB0O C3 NC D16 GBB1/I075RSB0
A13 IO53RSB0 Cc4 NC D17 GBAO/IO76RSB0
A14 IO59RSB0O C5 GND D18 GBA1/I077RSB0
A15 I064RSB0 C6 I010RSB0O D19 GND
A16 I065RSB0 Cc7 1014RSB0 D20 NC
A17 I067RSB0O C8 VCC D21 NC
A18 IO69RSB0O C9 VCC D22 NC
A19 NC Cc10 I030RSB0O E1 I0219NDB3
A20 VCCIBO c1 I037RSB0 E2 NC
A21 GND C12 1043RSB0 E3 GND
A22 GND C13 NC E4 GAB2/10224PDB3
B1 GND C14 VCC E5 GAA2/10225PDB3
B2 VCCIB3 C15 VCC E6 GNDQ
B3 NC C16 NC E7 GAB1/I003RSB0
B4 IO06RSB0O c17 NC E8 I017RSB0O
B5 IO08RSBO c18 GND E9 I021RSB0O
B6 I012RSB0O C19 NC E10 I027RSB0
B7 I015RSB0 C20 NC E1 I034RSB0O
B8 I019RSB0O C21 NC E12 I044RSB0
B9 I024RSB0 C22 VCCIB1 E13 I051RSB0O
B10 I031RSB0O D1 10219PDB3 E14 I0O57RSB0
B11 IO39RSB0O D2 I0220NDB3 E15 GBC1/I073RSB0
B12 I048RSB0 D3 NC E16 GBBO0/IO74RSB0
B13 I054RSB0 D4 GND E17 I071RSB0O

Revision 5




&S Microsemi
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FG896
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Note: This is the bottom view.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/products/fpga-soc/solutions.
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Package Pin Assignments

FG896 FG896 FG896
Pin Number |A3PE3000L Function| | Pin Number |A3PE3000L Function| | Pin Number [A3PE3000L Function

AG5 10220PPB5V3 AH10 10225PPB5V3 AJ16 I0183NDB4V3
AG6 10228PDB5V4 AH11 10223PPB5V3 AJ17 10183PDB4V3
AG7 10231NDB5V4 AH12 10211NDB5V2 AJ18 I0179NPB4V3
AG8 GEC2/10231PDB5V4 AH13 10211PDB5V2 AJ19 I0177PDB4V?2
AG9 [0225NPB5V3 AH14 10205PPB5V1 AJ20 I0173NDB4V2
AG10 10223NPB5V3 AH15 I0195NDB5V0 AJ21 I0173PDB4V2
AG11 10221PDB5V3 AH16 I0185NDB4V3 AJ22 I0163NDB4V1
AG12 10221NDB5V3 AH17 10185PDB4V3 AJ23 10163PDB4V1
AG13 I0205NPB5V1 AH18 10181PDB4V3 AJ24 I0167NPB4V1
AG14 I0199NDB5V0 AH19 10177NDB4V2 AJ25 VCC
AG15 10199PDB5V0 AH20 10171NPB4V2 AJ26 I0156NPB4V0
AG16 I0187NDB4V4 AH21 10165PPB4V1 AJ27 VCC
AG17 10187PDB4V4 AH22 10161PPB4V0 AJ28 TMS
AG18 I0181NDB4V3 AH23 10157NDB4V0 AJ29 GND
AG19 10171PPB4V2 AH24 10157PDB4V0 AJ30 GND
AG20 I0165NPB4V1 AH25 I0155NDB4V0 AK2 GND
AG21 1016 1NPB4V0 AH26 VCCIB4 AK3 GND
AG22 I0159NDB4V0 AH27 TDI AK4 10217PPB5V2
AG23 10159PDB4V0 AH28 VCC AK5 GND
AG24 10158PPB4V0 AH29 VPUMP AK6 10215PPB5V2
AG25 GDB2/10155PDB4V0 AH30 GND AK7 GND
AG26 GDA2/10154PPB4V0 AJ1 GND AK8 10207NDB5V1
AG27 GND AJ2 GND AK9 10207PDB5V1
AG28 VJTAG AJ3 GEA2/I10233PPB5V4 AK10 10201NDB5V0
AG29 VCC AJ4 VCC AK11 10201PDB5V0
AG30 I0149NDB3V4 AJ5 10217NPB5V2 AK12 I0193NDB4V4
AH1 GND AJ6 VCC AK13 10193PDB4V4
AH2 I0233NPB5V4 AJ7 10215NPB5V2 AK14 10197PDB5V0
AH3 VCC AJ8 10213NDB5V2 AK15 I0191NDB4V4
AH4 FF/GEB2/10232PPB5 AJ9 10213PDB5V2 AK16 10191PDB4V4

va AJ10 10209NDB5V1 AK17 I0189NDB4V4
AHS VCCIBS AJ11 10209PDB5V1 AK18 10189PDB4V4
AH6 I0219NDBSV3 AJ12 10203NDB5V1 AK19 10179PPB4V3
AHT 10219PDBSV3 AJ13 10203PDB5V1 AK20 I0175NDB4V?2
AH8 10227NDBSV4 AJ14 10197NDB5V0 AK21 10175PDB4V2
AHS 0227PDBSV4 AJ15 10195PDB5V0 AK22 I0169NDB4V1
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Package Pin Assignments

FG896
Pin Number |A3PE3000L Function

us I0265NDB6V3
u9 I0263NDB6V3
u10 VCCIB6
u11 VCC

u12 GND
u13 GND
u14 GND
u15 GND
u16 GND
u17 GND
u18 GND
u19 GND
u20 VCC

u21 VCCIB3
u22 10120PDB3V0
u23 10128PDB3V1
u24 10124PDB3V1
u25 10124NDB3V1
uU26 10126PDB3V1
u27 10129PDB3V1
u28 10127PDB3V1
u29 10125PDB3V1
u30 [0121NDB3V0
V1 10268NDB6V4
V2 10262PDB6V3
V3 10260PDB6V3
V4 10252PDB6V2
V5 I0257NPB6V2
V6 1026 1NPB6V3
V7 10255PDB6V2
V8 10259PDB6V3
V9 I0259NDB6V3
V10 VCCIB6
V11 VCC
V12 GND
V13 GND
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